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Abstract of JP8084166 

PURPOSE: To improve the pull-in accuracy of 
an automatic frequency control circuit and to 
prevent the occurrence of mispull-in. 
CONSTITUTION: The automatic frequency 
control circuit for a semi-synchronous type 
demodulator is provided with a 1st digital 
frequency discriminator 10 for fine adjustment 
having comparatively high frequency analytical 
accuracy and comparatively slow frequency 
analytical speed at the time of inputting a 
digital signal converted from an output of an 
orthogonal transformer, 1 and smoothing a 
frequency discriminated result, a 2nd digital 
frequency discriminator 1 1 for rough 
adjustment having comparatively low 
frequency analytical accuracy and 
comparatively high frequency analytical speed 
at the time of inputting the digital signal 
converted from the output of the transformer 1 
and smoothing the frequency discriminated 
result and a pull-in state detecting part 12 for 
inputting the digital signal converted from the 
output of the transformer 1 , detecting a 
synchronizing symbol, detecting a frequency 
pull-in state from the symbol detection, and 
judging the switching of a switch 9. 
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SSwiHi^^ 3 *lA:fll#©«««SR»©±ttff jfi ;i T 
i&mt T. AAflW©*** «fc 0 fc«lr» 2 o©»« 

*. **i*ft©ttM>a*0Hz4&-5<j:5(c. mm-rh2 

■o©*^* h JU^-gtep (3 0 1 ) 4. 

s*"** h ju^gtgp 001) ©Htfj©*tt-eti£o h 
z £*<i>£ fcsaaBypiu-r* 2^©s«K#j8!i» ( 3 

02) 4. 

iitf!eJ!&ifr#EiJSfl (3 02) ©2o©tij#£}R-CCjift 

(3 0 3 ) £*fiM.5Ci*#aiT4. 
11*9 1 CC£tt©3ftlHttjRMa@B. 

[fft*96 ] iHB3i$&*ttAf*ii]3is (12) asxg 

i/>tf)H&tiin:fr fc-JEB IBS* L fci§£(c pM 

(2) ©ffJ©Hi^^2©7 : ^^^jUMJS^ 
(1 1 ) 1 ©f 1 4 v$)\,wwm&.MWi 

(10) ©tt*«ctt4J:5Cc^^7f- (9) 

* C 4 £fti§& 4 ? £ . 11*9 1 CClEtt© g ttjffiffl&MflP 

hiss. 

[18*9 7 ] lulE3 1 » ji^t^^fflgP (12) \mn 

(2 ) ©*o»fi-^*^2©f ; ^ y*;usuatta#sig 

(11) *>e>® 1 ©^-f S?*JW£J8«S0Mi|S (10) 
©HtfjK&4<fc5K:;*-f 7? (9) ^««Ci?; 
#Ht4T£. Ii*91 (clBig©@«j^MU®[5]S8o 

tit *9 8 ] mi??, i d-i&^t^Bflituap (12) [mm 

S/>!jfA%ttHiL. 36»-3. 2«±©|gi!5/>slOI/HI©<"C 
d»h;u@R©ie«fl3&i-£«i«T©tB6«:. ?I3EJ3ifctt 

( 2 ) ©ttwrat $2 ©r ■< juajsaagyF 
sts (1 i)*6ii ©7=4 y**sjgjs«*Fwis ( 1 

0) ©HWjKttiJ: 5 (9) £fl*)&;LSC 

IR^tqi 1 CClEtROSMifiKIHiaPEI 

B. 

[ii?*99 1 fnBft&gaa ( i ) tt-a*m*«tt 
tcSE»a«:»Baff««:SE»-r-5ci*»a4-r*. is* 

9 1 ccffitt©SttffliftftHffl5lB. 

[ft9§©mi]ttifflin 

[000 1 ] 

[««±©«lffl»H] 4%9!»|£Rai!RSiK(i#«ffil> 

fcSfi^a©aS!jJa«l!(Si]®[5]ii8K:MT^. 
[0 00 2] 

ffl^HSfcfe^ffiQAM (jE£tS*!33! : Quadrature A 
mplitude Modulation) nr^S. C©^ 

±9ttam m QAMfcfeutB, tnur jSKasass* 

=&K54-r-5>/c8i)CC. JiiT©iD<. AFC (Automatic Fr 
equency Controller) #{£ffl3tl"Cl>£„ 
[000 3)027 U®X<0&nttWm9@KV*> o 
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x r t n vtmm&mmRv? ^mmm.m\ 

*aorfflt>6h4 R-©#jHtt*x f*iE*wt § ft fc 
*>©«tlEK:|B]-©tiitfcg^-C<iD S. *BUC5Vr J: 9 
tc. gttHfflttMaPSHtt. gfifi^©^^^ £ 
»»»»JB«»©5l*i&**tf9t>0"C. 3fI{i-*t©JSI 
«tt«c»T &Aa?M^©JHiffittfl&& feoA^fl 
m I *»#4Qttfl|-9tK»JB-J-4ilXSaft«:ff 9« 
1 *jyST 4. fi££&3§ 1 fcttnJSWSftlE 

8«4jWRW fctii. 36Kfneit&9dfc8 1 
<ta**^>^y>y-r*A/DSaMI5 (Analog to 
Digi tal GonverterOStff* ■< y * ;l>3!Ji$ft#B'J§ 6 ft 
WlbtiS. *fcWBit3!3aftSl«:W*6ti*5l*i& 
#tt»IIWi»7tt. WAtfMl 8QAMKfc(,»TJSE»Jfl| 

©ffl^J(C«D/A^ftS8 (Digital to Analog Convert 
Ag£H 8 ©W**«-tt«:iU - 7*7 * ;u * 3 ©A#fc 

m&z.hti, 7^oj^ajH»«[#giis4©ffi***- 

s*«tt©***6f^6*>fcrnic:iKj:o-c-e© 30 
ffl*©tttt#jE*KSEffc-J-4. c©J:5fc. Ttvufm 

7^u^awaawfa!B4ttgi*ii**ja 

*tfai»tffMS#JI<,>©-c. *fflK7^nyfflH«tt# 
H»4K*9fflH»©9IS&**fTtotf. fcaSgSI* 

ji/SJHttttftgm 6 cc<t 0 iuib©9 1 

[00043 

[fWBl&OJ: 9 4? Still] iC5"C. TtaifS. 40 

&&ft#jMS4fc<^?*#ftiiKt2. -aattfciisr© 
^fflssea («*.«- 20* -6 0* ) r±tti oo 

ppmCajtWfttiJt-j-ClriS. W*tf. tfct8flMSt»4> 
BJHaHKr** 2 0MHz T#J!«B!T*«£«caiHa 
B#± 3 0 0 p pm©jltt1*tt*^"9-Cl»44r44. 
«f©ftt»tt»rt>«*6 kHz fc©«ft*»4i;4Ci 
Ktt 9 . 1 0 ft k H z fig©S$£J#-^f&ftiIfi«:« 
HffiEHfl-i&S. fCt. 4 5 5kHzi*»KlSl> 
*MJH«ft*ttfflO*:il^. ft&5H#± 3 0 0 p p m 

©aaa*tt*»o-c(,»4trsi«*flBitti 4ohz 50 
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BH«:A#S*i4C£#£<. 4 5 5 kHz w~C—$&ff) 

Kfflc>6nri,»4flf*7 * ju$©ant©ttffiaiSfi!B(c 

**W**&Htt»©flStt± 1 kHzfcLt*9. t©I* 
»*«Wr^WH«»©«^:flia»5 0 0 H zfiLtfcfc 

a. i/36»o«c*i6. c ©«!«:. J&8ftifc9tt©?tt<*a 

flTCtt. C©**(H»*2 0 0~3 0 0Hz«:U 

r. jffifift©sraE(c »+#ftfi 4 «c t » i c > 9 n 

[0 00 5] &«c. 3l*ii*ttflMftHlS7«:*5i,»r-. Is] 
Ms/ > * ;u©jg&ft<ig#** < r 6 m $ b * 

fc»«:H»5/>iK;u©iMI%^S < ■J"44*Wti«HfcW& 
<fc-r*il»9WH***. CCtc. HWi/l/jjWitt. 

*«p» H©5feHIKfMpg*ar(r»4. 
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t»(ciiStti^«^r4?iSAttft»a»4^i9!it 6 
ns„ 9 1 ©fw y ^juaattft^sosuiriBjt^eft 

^©tti^AWSn/c^-f S>*;l/flM4Aau JBiiKft 

^FM*tf -5tc ©e*©3pfiMk*ff ^ * s , is «ft^«T© 

IL-cmmZtiZ. »2©^^y*;bajBK«ypg!BB 
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»0«IBiiiaJB«ftlftJiS©«tSlfll^i-r4. !l#ji<^ 
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6«aa»©5l*i&*tt»*ttHib. C©tt.**»6X-f? 

[0008] Iflie^ 1 ©^ < ^ *iUSJB«»#J!Wtt. 
iM*J-SttRjaiJ/>#ji/©**flWi/T««ftail© 
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SB. SBJ«a«(c*iW SJSKai/ >#;i/©©#j4i.KB. 
*>. mile® 2 ©^-r ^*;uSJS«Syp«(SBtt. 

(cgas nfc#BBfta«©«t , 'W*ifi* oHzii r&}& 

i*$r£j£ ? n^tf *© $«3 £ (2(29 U tB 

1- * ffiKonntsis^iKs £ . affitt&©BNraft#tt 

3©&HtfJ*0 H z £*<!>£ Org«ayFJ5!lT4JS«» 

#so»t. Miaja«syFara©tii**ji?-(c«?r4^ 

[ 0 0 0 9 ] 2 ©f 1 * 5* * Jl^ttftft j48B . 

astf a£ r . jUrtt#©?s»H «t o &ffei> 2 -3©s« 

o©*-c£ h;u$HBa»£. h;^lffigp©til*© 
-etl-en?: 0 H z £#-[>£ Lr BaaB&rMT 4 2 o©J§ 
& . BuIB^«&^J?iJg|5© 2 o©tii;>j£iR-&c 
»?-T S * -f 9 ? £ £<ixT 4> J: (,». 
[0010] mffll£&frtmikliimtffl%li'Z'tf)l<$: 
tfitii Or A»6-3£RnBg«Lfc«^(CnBBSaaS^BS 

ay?**?* >\smmm!imm<b\&t)K.u &&wcz4 y 

**$J9ft*.rfcJ:i,». SHE3l*&&ftB&liifl:BHXB 
^> ijOH&-j£0»fcffl L, ft:*&(Ci9£3&a&g8© 

*«Mt##*2 ©r a y *ii^jaaaByfMs*6» 1 © 

r -f s?*;ussi«0ypJWiM>a*(ctta«fc 5 -v 9 

[0011] UE?|#ii*tt!BMftffla«iBlJll!J/>jjf^% 
tfctiJU *-3, 2W±©|^>>tf";i/p H ^©^ hJHifi 
©je»«*s-SttWT©»d{c. nJX@ift»£&8©ffl| 

apfi^a^©^ >;uaja«a»#i!is*6si 1 ©r 

^**SH«^JS«©ffl#(C&4J:5«:;W 

wo aw. r &«!:(,». sffie^iftsa— M4>njaifflK{c 

ffiftSWcSJBBFWcSQft-r * J: 5 (c Or «fc 
[0012] 

[fBB] $#EQ©gttJaimilfll|p|!B(CJ:tia. M2© 
r -f ^ 5? JlWftgR*rgi|8#W& £ O r . jl^l^F^iJ 

#MS£ or«f«ift«a*j.isii snrtti>©r. ft* 
£tt«or/M!{b. fiffl»taij«r*s. 

[0013] Htfiss i (dt* y*;uas«»#ajgt*. 
S$id J -£&eE*DS' > iJOud^. Srigffl o r JiiStiii^© 

a®js«3Pfsiisb. SBHRSi*(c*jW4e«ais/>!KJU 

©M-f*i2H. *n ? rft©ieg£S(CJIigifc{Ig©J|] 
i0ByFM*?f^Ci(cJ:O. JUi££$<IM©jg&l&7fJ5iJ© 
«9l3iJ3 6(cSfS4Jtc4. 

[0014] WliBM2<DT4isi>}imfflffl8Ljt%mv 

b. sa^««:aaft3hfcsffl»as©«ji4:^ifi3&o h 
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z £ ors«siisrreasstisif«©?s«iB£(2(33iL, 

t aj s n. H5iB^^©iijffii*^^gtg|5©§aj^ 

SfbtfHft*. 

[0015] mffi2<DT-(i;z)^mife&ffiimv 
b. »^^^3n)te#©HaaRtdE»©±jaffjfi 

£TJffi#fi£r. A2j<I#©?&«*IJ: 0 &&t>2 -?©3? 
*ft**i©«IM>*»0Hz £fc*«fc5(c. flStHS 
10 h. §x^*r^K^ffi#©**i-eftj&JOHz*>f> 

<i>£ or ^ n. anBHiftg&f JM9© 2 o©tb 

[0016] BraB3l*i&#fflB*ffl»ttl^Mi'>jKJl/* 
^tiior* 1 &-j£is Hffii 0 fcH^tc . hxb » # n, % 

>ptffl*5-£ffi«T©«^tc. iaxsifflKieJis©iH9P@ 

20 f^Sa«SW«!lS©tiJ*(cft4J:9(c«J0»iLSCi 
CCfcO. BJBttia©£ft*l»Jl:T5££fc. 351 

[0017] 

[^Jfefll ] tiT*^B^©^MJic-oc»r0ffi^#Bsor 

£ Jl"SJS*8&f«ilS ( tRS ) 1 0 »H 2 7 © r a *J> $ ;U 
H«»#MS6(cffiS-rSt©r. *)\,$ 5r|*g 

jg-rs^©r-*s„ cn£Stc. ^2 7©#^£g^^ 
30 tdfis. tKt>*>T<( ^z^mmtii&mm mm) 1 

1, 3l*i&*tt3BtttiJSl 2(C-Qt>r»?l!-rs. ttfc. 

7 s y y**ae«a»#Fgwi (esp) 10. fr^ws 

H«»#«98 (fflP) 1 1 . 3lti&»K!StttilSl 2B 
DSP (Digital Signal Processor) rf&fiRSfl. 

y^A-ajaaas^rMs (on) 1 1 £ br«(a©sei* 

[0018] &*>\ CCt, B5S^S 1 ^©A^fi-sf 

(cot>raw-T4. H2tt4-3©»i3s**flEr>fcsa(im 

■^©t?!l£LrMl 6QAM©^-^^ hJUfig^^T^r 
40 *S. *H(c*^J:5{c. aKiai«ltt-6. 75kH 

z . t/msmz a- 2. 25kHz. amsi£3 b+ 

2. 2 5 kHz. &m$m2lZ+6. 75kHz©ji& 

[0019] H3(*«amai«©i/>«K^e-fi©ESi% 

STHr*4. *StciSf <±^tc. SaHBSiSB. H«8 
b. -»«K;bu-Ki4kHzr-*s. cctc. |s)W^ 
|5j-(c^c5J;^LrA4. I4(Jil©f^v^;HS 
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5cc. ?<*s*)\<Emm0f%m (flun) i o«. mm 

-?l£#x.ft«\ CtiittSriCiKiSciOTiBaH* 

[0020] ifisst-ttf * y * Asasaoypais 

(SMS) lOtt. §iJJ8i*«lSO'4X«SJffi^2SO' 

3*»«T4 2-3©BiaKiift»(tai o i £*r? a 

5tiH4©S!Ub@£iftftlt$l 0 l*iSTiar*5. *H 

cc^-r «t 5 K. brr2S&»s&s i o i ttg»gi55 o 1 1 
®mm.m$i>fmffih o 2 t*»6ft 0 . Htt&tt©jgi& 

»4><C*i 0 H z KfcS J: 5 KAAfi#*a3ftf 4. 

[ 0 0 2 1 ] ^xcc. img^gtsp 1 0 1 mm^mm 

3nS 2 rXD&WMMy a fr* 1 0 2 »£ft%©ffi£J3 
jS»SR»*»*"r5. H6ttH4©i/>JiOloKBIS»l 

0 3£jjrfE|-C*S. ^HfCijVJ-J^K:. 2-^©-»rK 

iWBHR» 1 0 3 tt. fm^s 0 3 4 . eta 

J/> jiHe-c * h s^ScM 5 0 4 i £W? -5 . 
[0 02 2] 07«06©^>^;Uj£|5liKgpi 0 3©tfc 
f¥*ttWr4Hr**. *H (a) fc^-TJ:5«:. &H 
»SttlRjy4©BIW5/>#;U2©fil[ffiB- 1 1 2. 5 
•,+112.5' ■?*•). #0 (b) KtkT 
&SJje3*jg 1 SO'4 ©-'W o 7 h i/y$)UDikmt- 2 
2. 5' , +2 2. 5" -C*4. ^>sK;ua»@IEWl 0 
3 tt. &M££ft 1 Rtf 4 ©BMS/> 2 Sil^ftCC 
Q$*Kl-a3#S. igSK. #0 (c) (CiS 
4Ma^*2&tf3©BJBJ/>!jOI/2©fiMS 
K- 1 5 7. 5" . +15 7. 5 - V$>*). #0 (d) 
{CnVTJ:5K:, SSJIRSSjfc2Kiy t 3©''Wa7 
^©fittBtt- 112. 5" . +112. 5" T£>S„ -> 
>sJf^ffiHK» 1 0 3 tt. SSi]ffi2lig2SO £ 3©|5]W-> 

[ o o 2 3 ] ?<tisZ)mm%imft%m <a«) 

1 0 tt. 2 -0©^>*';UiMlPlSglJ© i o 3 ©tti^^flnm 

1 0 4*wr4. hwj/>sjoi/2. ^o, 

HS^jK^KffitBKaaMiWtltf. JnggfJl 0 4©{ti^ 
tt. §T*AS 0 B8»H4©ftIffiai 0 4©ffl*4»W 

•rs0T*£. H7 (a) ©«M&i&eM©jsi£ifc 

<B£Af it^i. H»J/>sK;U2©ffifflR3feW2jcA 
f£&9. $0CC^T»omaJ 1 04©tll^«. h^U 

c o o 2 4 ] &(c. 7 s ^ v (mm) 
lot*, ftn^eni o 4<x.&m$hfr'3m&9az7a9 
9 f #3t©jf sijgp i o 5 u . ffltenn 2 * a 

f imtfi. fflttSPfStap 1 0 5dDMfi£». 1 *a » 
fT»fc"WiIS3l*5)lt»©2-3©ag»5 0 5. 5 0 
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6 . cne> i t> n » f^/ct+assn/c i ihjwxm:q 

**i8Kte*>1i4 2-3©JIWS5 0 7. 5 08i, 2o 
©^SU5 0 7.50 8©tB^M%ft#T-Sj^g|35 0 
8 £ . Ki$gg|35 0 8 ©ffl*©ffitt%«5£r 5fftt1*£ 
W5 0 9 4*>6i5cS. 

[0025] ^©r y y >;i^sjaaaR^Ms (am) 1 

Ott. &HaB»#MSl 0 5©fflafc8»Sti4Jl'-:7 
7^^35:is£t57>^A>)*-^7 -<Jb£ 1 0 6 
10 RUT-yV'Wl'fiOyit 1 0 7£Wf -5. 5>£'A>? 
*-:?:7 •< 1 0 6B, rtSBUS^^fcWU C©F*3 

SB u * jwpuwttjsrtt r o j »? . * o * {f 
SK+M##A#3tU-i«. r+ l j ZcWSIflBrtgpuy 

<>\>$ 1 0 6BS6{cSfif±TH*W0. fflBrtSPuy 
^*©*^>hfiC*i-TH*TH*»^{CttDOWN 
ff^ ( r- 1 j ) *Htfju rt*U^dr*tj;i;73ft 

( r+i j ) fcflau l*i»US?X*36Ji";T3*i5. 
C©J:5KU-C. H«a»©Sttfl|-**«Wlfb3tii. 7 

> ^ A * - 9 7 v dr K ^ $ n S 7 ? 7* ^ $ > * 
>^ l 0 7«. UPflMf©A**lc?7*#fiKc r + 
1 J tiWft'jy YT v DOWNff^©A^«fC-7 

-Y+x^isjK r- 1 j fc-if*$ > h^yb, BfS©tn 

1 0 7(c&;|£3ftSD/Ag&g8«7y7 , #'5>#'5 
30 1 0 7©*^> h©^-/ y*;HB*7^n^SEtc 
a»L.. £»7*ny*E*HK?JMfi«0a&B2© 

[oo26]@io«i4®f^ v*)\sm.mmkw?8i 

S (JftiS) 1 0©3lti£.&#tt£^T ^77T$)5„ * 

40 mi lttH4©fwy*;ug^B»#J5!lB (StP) 1 0 
©S0©^5:^TI3T-*S o *H»c^-J-J:5{c. BliRiiK 
iao t 4X»BHKaS«2SOf3*33S«C«l»6hr. 4 

180" $r^tH-C#l)©-C. ±4kHz/4/2 = ± 
5 0 0HzS-C3l&&&C4arej|&4&»). fiefc^Ofe 

[ 0 0 2 7 ] H 1 2 ttH 1 ©r < *>^i^SMW»M^k 

(tip) i i*7S-ra-c*4. *@tc7jrr 7*^ 

50 2 . 3aV4*»«-r44-9©II|ftjSiS»«»2 0 1 



(6) 



4. Htt£tt0K82 0 1 mgtKm$ti*r>xm 

v&mmmi&ftzmz? s 4 -?«xs«aa 7 * 2 
0 2 4. fi«aii7 2 0 2 Ksa«3h^oie«^ 

p-p h *a©H«S6»pJ8IS2 0 3 t . 4 o©Jig 
J^F»9B|J2 0 4 ©£{}££ jift-j-** 4 y ? 2 0 4 £ 
* » ? 2 0 4 hi A - ^7 yM3* 

flteST & 7 > 2" A * - * 7 < ji $ 2 0 6 & tf7 ? 7" $ 

mm ioi, jn&^gijgg 1 0 5 © £ i§j- r & 10 

So 

[ 0 0 2 8 j 0 1 3 ttB 1 2<D®mmm*tmv$> 

^-7*7 ^^3«:Hj^^©«,f^^TS. 01 
3 (a) tt. ^tBfs^©*©*^* hJl^U 01 3 
(b) ©©. ©. o. © (J> «ffl»aS«©»«H$tt%^ 

T - B13 _(oit «w«ai«»Ba©A*m#©^ 
i-^****. mmimq8S2 o 3©ai^« ^ ! 
3(c) <D4-?mmimcD®micmtz. ctucx 

8»»#£fg|!2 0 3 ©*fF©tttc#i«-4tt {t i 
/3J:*)Hf©a, b. c©#/cC:f/jN;H>fil£fto ^ 
*©l/15JCtt<*r**<fta. C©fc«>. 

4tei§4fts©-c. K*{t#Hft*. 

[0029]**:, Rg^t>*^©^<i^j; S 
l«l*i&*<C**LT|*<-«ta. ft*,. Hl-2©BJaa« 

mB2 0 ltt. Ml 6QAM-C««#©aig|^©fc© 

**. *fc. 3&&fts<rs|S2 0 3 . * Y ' * * 2 0 4 ;U 30 

r0 03 0]Bl2©SJBfl(40r. >W**2 04£ 
W7^*3i ©H#£A#*. & C 4 # pjte-c* 

r0031]H14ttiai2 (OMvmBZTnTEvz 
S. *Hfc*H>t\ SI 2©»fiSiSH c5 © {J 

«. fi3flaftsi«c«t»)*js»«{cMft$h te e#©« 

«»fiS»©±ifi(=tifi£T«^ifiiT. A*m^©««ia 
J:9fei*l»2o©SF«£. ^ti-e^©^c^0Hz4ft 

Sct^tc. mtz. &x^>? h*»aau3 o i©»a 

© 2 -?©Sttft#*98 3 0 2 it WHO 0 H z 
««C. 2o©««ft^i IS 2 0 2©ia/jtiR- a e, aS! 50 
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C 0 0 3 2 1 5 ttH 1 4©ja«aHiBfli % ^ HrJ6 
S. *HK^j-j:^{c. Ch*r©»?i!iBi|i Ki 
*W«!B 3 0 2 ©fcH* 4J|#©J:t { c^tc;TSffl« ft* 
#STtt2/15 ( = 0. 13)T*4©JC»0r 1 
/6 ( = 0. 17)T*0. HfW^t^ogi*^ 

^©^an^ct^;***. &*. 

»4©a*SfcttlCJ:-,T. £C/NU>^r©?|*jA 
*©ilBWfcrtfiiIt&£&S 0 

i o o 3 3 ] urmnmic * s s/ * * u - a 
b>«. 4^©«»aift© W4l/TM16QAMW> 

fc. ^^-^ 3 >©£g^^-*ttTs2©fU(C 

[0034] 
IS1 J 









1 5 0 0 MHz 




4ksymbo l/ s 


Eb/No 


1 0 d B 


^ x - *j > y 


^?TiSS 10 0k m/H 



, „ ^-^3>©*sm*ijiBj-r 

S. 13 1 6 (2H 2 7 <Dm<D7i- n yM^«»^iJS4 

cfc^^c, fiE3fe©r^n^M^^ij S4 - CB p_ 5!;;l/ 
S««©ffl^** < . §tI4T («ps± j o o 
Hz) «F*iH:4H&4cij&iE«r*3. 
[ 0 0 3 6 J S 1 7 tt*»H©HttW«: J: 0 Hfi^ A 

*0 (a) fi> B9»a*l»|i)g 

± 1 0 0 H z ©!5H(CiiJjiT5 tvitO. 8 0 #^>g 

4ts„ *h (b) «. wmm2amt£»im-,ita 

^©51*^*9*14*^. C©JS^, ©[Bg ± i o 0Hz 

( c ) «. §>jjsii» 3 fmmii&v ttm&m i ia* 
«tt*m-r. c©t§^. sp§± i o o h z ©Sffltcsi^ 
rs*rtto. ss^iMjirs. *® < d ) a. si 

c©«^. ««f i o 0Hz©®HK:fijjirssrtt O 

0. 4 1^1^^ lfc*,T. 4'©»tt^K« 

t J: C>. C ©ii^{c « ^ {cglJMAitH^ ft(Cit>4c < tj . 
Zt^imVkZ. ftfc. $ 0 (d) *5l*i4*^m 

4 ft S©tt«T©S*<c «fc h . 
[003 7] 02 7 ttAWf £^-*,o Kff^©fl 



•u 



(7) 



e«»*JA*ig#K«fco. ±«:r*iri>s©r >hh© 

(003 8] c*>u ctnta-ijAjmm±mcm 
waiter* o. KRKiiffeetcflis^ttto^ft 

-**fl«tHB£*^<5|*i4*c4#. «T©in< 

[ 0 0 3 9 ] ® 1 9 ttBHBSItt 1 *Mt£#4KHftj£& 4 

^*fi^i«*^to-&r|»ij*ifcj»^©5l*ii#!t$tt 
fen*H-C*4. *HCC^-r«t5JC. SlBg± i 0 0 Hz 

©»mciW-r«*-ctto. 29#^i-r*. mi 
7 (d) tcj^tsrBitiaaai^fca. m 

m 1 #tt4»iKg»4 0ft4 fc* 4 c 4 

[ 0 0 4 0 ] 02 0 ttwmm 1 #»<m. wmm2 

7T * 5 = ^O-KfJ^ft. ««±10 0Hz©«H 

fca*rs*rtto. is»*.i:*iri. H17 
(d) tcfcofcsriis&aai^fc^ {HLSj| fi{t 
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Til. EXP ( ja>. • n • T.) **5tJ*3*iS. C C 
«C. EXP (x)tta«t*t»© fie ©x3lt. jttftftM 

co, : S*^** i; 7 ©ag4&SftSjfcB • 

n : mm. 

T. : >?® m (T.^T./K.. T 5 : s,># 

*©IS3MIHI. 

40 

K 5 : V&Z. 

[0042] «XA888 1 r«. @|£tt*«* h ;nf 
*«8 0©tBRA!a!. -PSD. EXP (- J(l) , . n . 
T.) #M*3*l4. **#«8 2-Ctt. A/DSE»S 

5^6©^>7-.;>^_ 4 , iMie ^ i t Sa58 J(Daj 

*4©*ff*JtffoftS. SagssjRK. ffittaa?.,* 
*8 4fCA;>J3ftS„ «<S«aa7YAif8 4K*»t»r 

10 04 3] ftJt^asertt. Wll7,;^ 50 



8 4©a*i»a Hj g ajR ^ i7 h;nt ggl i 8 0 4©«» 
itgfsss ( p + 2 k) itv^y^m 

*"J"4A/DSJftS5*6©1f>5 p y>^-.* i8TO 
EietW^* ^nmsus 0 4 ©j|j*#?Tto*is. si 
SfSfctt. 7 jr 8 5 K A* 3 h S. Iftfijft 

[0044] mnm s 7 r«. gnefittfaa? , 
s 5©a*4iwa«*fteB:aj8 1 4©jn*#fftoti*. 

SS^ISms (p + 2 k ) «^>7 , jUji^4^-cak 

3 n g£ax~c * h jumgu 9 0 -cti. e x p \ 3 

j co, • n ■ T„ ) *«Sf*3ti4. 

[0045] mmm 1 scatx^? 
m9o<omm& exp (- 3ju , ." 
n • t.) mnztiz. mm®9 2vit. m&A/ 

9 1 4©**#ffi 5 t lS . sai^s^tt, fiwi^ 

^*94KA*3*l4. K<B*aa7*A*9 4Ttt*c 

[0046] *ft?g 8 6 rtt. Rifiafiiffcia? , fr* 
9 4 ©{1173 4 mflEInlKa^^ f f- ;U 9 0 4 ©Sff #fffe 
SSff6Ss (p + 2 k ) tt^>^;bi§J?4 0 
rga^3n5 0 SS^I39 3rtt. A/DSa»5*»6 
o? > 7- > y ^ _ j, i gjgggg^^ ^ h AttJKp g 

0 4©«iitfff toh5e at«»te« tt . fijsam^^ 
[0047] «*^S9 7 r«. m&wta&y 4 )l$ 

9 5©tt*4«IBa**fa:g 1 tomimrtohS. tt 

s ( p + 2 k ) itV->y)VMiRt LTIEH53 
1*. ra*«:or. KJMMSJUs', (p + k) s" 

;!4 +k) ; V 4 (p+k) - s '- {p+k) '- ■» 

BS * S '« <P) • S (p) . s (p) s . 

. (p) 5r*toTf2lf.T5„ 

[0048] fT%i$ o®mnm4 o 1 vit, ±&&m 

mi. «t©j:5{c. mxu-cmisWHznttowi 
vr&. mi BQAMoaflraisrctt. 

i5)^>^Fi©-9-^ + .j 7JgcD{4tg ^ 

Vm. V„. V„. V,,, iSJj^^^F,. F,©-9-^ 
+ +'/7Ji©(4tg^ lJ . -v,, . Vjj . m, 2< v v 
... V„4-J-S. 

[0049] F33=s- J ( P +2k) -EXP (-2 j 
co, • T 5 ) • EXP (-V„) 

F32=s (p + 2k) • EXP (2 jco, • T 5 ) ■ E 
XP (-*„) 

^34=3', (p + 2k) EXP (-6 j co, -T.) • 
EXP(-V„) 



•13 



(8) 



F3l=s' t (p + 2k) • EXP (6jc,-T s ) • K 
XP(-V„) 

F23=s' J (p + k) -EXP (-jo,, -T 5 ) -EX 
P(-*„) 

F22=s (p + k) • EXP (j a, • T 5 ) • EXP 
(-*.») 

F24=s \ (p + k) . EXP (-3 jca. • T 5 ) • E 
XP(-V„) 

F2i=s \ (p + k) • EXP (3 j u, ■ T s ) EX 

P io 

Fi3=s (p) • EXP (-¥„) 
Fi2=s ■, (p) • EXP (-¥„) 
Fi4=s (p) ■ EXP 
Fli= s \ (p) • EXP (-y„) 

a»9iiontt«jr«4 o 2 ?«. 7 * -i^ *aa©a 

C 0 0 5 0 ] D l 1 = abs(F 11)' + abs(F 12)' + absfF i 
3)' + abs(Fl4)' 

D2« = abs(F 21)' + abs(F 22)' + abs(F 23)' + abs(F 2 20 

D3' = abs(F 31)' + abs(F 32)' + abs(F 33)' + abs(F 3 

Aaal=Fl2-FlL 
Aaa2=Fl3-Fl2. 
Aaa3=Fl4- Fl3. 
A'aal= Aaa2-Aaal 

A'aa2=Aaa3-Aaa2 . 
Abbl=F22-F21. 
Abb2=F23-F22, 

Abb3=F24-F23. 30 
A'bbl=Abb2-Abbl 
A'bb2=Abb3-Abb2 
Accl=F32-F31 1 
Acc2=F33-F32, 
Acc3=F34-F33. 
A'ccl=Acc2-Accl 
A'cc2=Acc3-Acc2 
ell'=abs(A'aal)'/Dl' 

ei2' = abs(A'aa2)'/Dl' 4Q 

e2l'=abs(A'bbl)'/D2' 

e22'=abs(A'bb2)'/D2' 

e3l' = abs(A'ca)'/D3' 
e32' = abs(A'cc2) ! /D3' 

cctc. abs(A)ti t m^bJVAommzmtr 
-cxmmmnicib * i ? * i * - * e 1 1 = 

(0051] v^mm o 3 m mmzm* o 50 
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4 jcett * hfcm Q ' £ a^rTO^g|54 o 2 tc 

ct0ff6n/c^-5^-^eii', el2\ e2l' e22' 
6 31". ea?**^^®^. ^5y-jf±TJWa» 

*<T5C£KJ:9. R5l*ii**/^<r 5*8*1* 

c 0 0 5 2 ] 02 2 ammmnj^-if^vib 
• wm«ft*>itr. *h (b) 

BNlor=0. 4-0. 5 #33 3^ C©« 

rtt. I«WMW500HzeU:T*,T(,HI)WWfl 

(Oil) 1 l<E>tt»|K|UBr«(DB' 

mWV3b*>. 

C0 05 3] fCT. U'<Jb«Sg|J4 0 3tC^Yv4 0 

*°5«WB*W4. 017, 19. 2 0O?|i^ 
ffi***0r-S^|BAJaBt 3 ^ 5> H23ttH21© 

40 3fc*^>*406*R^. W>$406*s-f 

0»oi5i**a-ciar«tt«i jjft ^ K^«sa54 0 3 

©**>*4 0 6fc«fc4©H:. «*WCH«8ttUlLr*6 
[ 0 0 5 4 ] ® 2 4 UB 2 1 ©««ZH©Br * *B||g£/ > 

^nrj©BKft«eaJ4 0 7*mriar**. im^hj 

t*»*«W4HJBi/>#jn a i|5| Rft | ! jg a j 4 0 ? 

^>#;nBiiKftasa4 0 7®ido#s6 0 is^ 6 
0 2©*n-enfj. 2^n^a + j b . c +j 

d£T64. JWT©in<, «*3J¥£Tt5 
[0055] 

v= (c + j d) / < a + j b) 
= { (ac + bd) + j (ad-bc) } / (a' + 
b ! ) 



WT©*n<, v©d# 



• 15 

<I^^£iJ5|56 0 3SO'6 0 4« 

ARG=tan- { ( a d - b c ) / ( a c + b d ) } 
«*ffflfk»6 0 5Sof8 0 6tt. ±EARG©««il4 
AS. ifc^SP6 0 8 RUQ 0 9 «IStt3P6 0 7 {tfetif 
S««I5)fsftr AttftWfcflSB 0 5£t>-6 0 GCHtfii 
JtttT*. £t$i?gP6 0 8SO'6 0 9©H«jatf 



(9) 



10 



0 3 tcHJHlftffle^ffl^SH*^ Y * * 9 *«J0 ft* 3 

[OO56]025tta = O. 4 SJCSJE^^ 

#0 (a) iJ7x-y>^ *8ll»>tt<i©|§j* 

r<tan" 1 { (ad -be) / (ac + bdT} < r 
1 

tan (-r)<(ad-bc)/(ac + bd)<tan (r) 
(ac+bd) tan <-r>< Ud-bc>< ( mc + bd> 
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*s«»ora«tta«*tt*^-r. *h ( a ) -cts 
@f 5 ft r ^ris^fc a tiummcmmm&a** l>m* 

*«*C**C4ttMFrt ft . (b) rtt ^ 

r = 2 o • mmv^commmTm^o 

ASMS 5 0 0Hz J^T ©W*ftiBH«J£* 0 

fcr s c a *s BjgfeK: & s c £ t s „ 

t 0 0 5 7 ] ± EA R GOSTtt a ' + b ' 

»*«rrn«j:n. to^a®!^©^^^ 

[0058] 



) 



tan (r 



i 



ABS (ad-bc) < (ac+bd) 

-- Saw****??**. •*8{a}*T c t5K. jtffi&f v- 
1 0 0 k m/h rffltt»©fflMli|# 1 5 00HzM 
450ms«ft(c±62. 5 H z «C5l*ii# C A^ffi 30 

[0060] 

imm^xjimm o 2 w±©isi«>ow B i©^ * 
mmmmm 2 ©x * »ws&t!&xm* <=> 

■-0«**-c (5j^aj©^fc^|%jfr^Ait 
[0ffi©fgjji&siW] 
T0r-&£. 

(02) 4-9©«H8as iSitto/cgail8 ^ <o0|il/rM 



40 



50 



t an (r) 

... [54 ] mi<or< v.*jm®®mmmm 10- 
[05] H4©8fitt£$#ft V i 0 1 *«riar** 

[06] 04©i,>^ [ 5 I gg)j 1 o3^ H - c ^ 

[07 ] aeo^^sKAjsggeaj L 0 3<om&smt 

[08] H4©flWSUi 0 4©ffi^KiH r4Hri6 
[0 9 ] 04 ©as 9 *z ya h astojwMWH 

.spi os^TK-rar^s,, 

[0io] H4of^ *s*Ji,gmm#m mm) 1 
[0ii] H4©r, >j*jwmm#m mm) 1 
[0^ 2 ] 0 1 ©^ v*)\,wR$am%m (fits) 1 

. 1 £'T»T0r£>5.. 
[0 1 3 ] m 1 2©ji&g^£*,TTT0-C$,S 

[0 1 4 ] 0 1 2<omm^tmv^i 
[0 1 5 ] b 1 Aommmm^tmvhz, 
[016] 02 T<om®ri-*>fwmmmA<o 

[017] onft^^Kff^S 



•17 

I® 18] Xtimt^-^y tmvftmmfc* 

mi 9} mm i mmt^mmmmmt 
$>z>. 

mzo) mmm® i mm. mm2 mm 
zmmmmm. mmmmmm^ha 

l® 2 3 ] 02 KDmm^t®v$>^ 

l® 2 4 ] 02 1 W\0)%M*Tnt®TZ>Z. 

[®2b) a =o. ismmbmEmrz^s 

tan 
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fsi 2 7 ] mvmmmmmvih-i-cTtai/ 

9. 1 0 3. 2 0 3-ow*r 
1 0 1 Or ^ i^Wgijg ({gig) 
1 1-02©^^^^;^^ (fflfa) 
1 2-?|#ji^^ffig|5 

i o i ~%immmt 

1 0 2, 2 0 2-^^ijgg 

2 0 l-^^h;u»g|g|{ 



[05] 



»2 
5t»3 



£18* 



I 



■A/0- 



11 



8 

0/A- 



ttJB&fcb 



t 
I 
I 
i 

_J 



501 



[02] 



he 18 kHz Bond 



SubCHI 5ubCH2 fc SubCH3 SubCH* 
1 III 
45kHz spacing ■ ' 




" 6.75kHz -Z.»kH2 +255kHz +6.75kHF 
first t t f f 



I, |la|Qi|QjIi HifilQill, |l ? |Q,fQ g [l,|l ? "| 5^] 



Last 



FH3] 



Sub CH1_ 
Sub-CH2~ 
SubCH3~ 
SubCH4~ 




-22.5* -22.5* 



22.5* 



b n I llllillllllllllllll^ 

.J12.5* ^ 



-11Z5 0 



225* 



(11) 
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o — ► 



[184] 



101 102 103 

/ / / 

s/c H^HfoF 



r s7rN ^H rRoF 



/ w 105 



105 106 ^ 

— , , — , 

M07 



503 



[07] 



B6GD5'>#JU£Be«lO3a>0ft£M!rSB 



(a) 




(C) 



s 157.5 




[08] 

Q 




(b) 

MBS* 1 StV 4 © 




(d) 



-012.5 




-i— "-112.5 



[09] 



[010] 



B4 0?<39JUMttSt#MI (fcffl) 10O>5l&j&flEH3tt« ' 



9 ^ 

§ 1000 

5^ 500 



I IN -100° 



□ 15 



■10<T 
-500. 



0 150 300 ^50 600 750 900^1200^1500 



*»<■») 



B 4 0Sffi<?D^7D^<7 h753.®m%li)&m®\QS£mV® 




(12) 
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[011] 

S4©?-i-y5iji/S(g*a#x98 cats) ioroaio«ss^a 



[023 ] 



cm 

CH2 



5*Oo 



101 102 103 _ 
I I * ) 



CH3. 



s/c H ^ H Ro* 



c7nH^WFHuDC~h o9^ 



7 



107 



402*0 



403 



9^ 



A04 



AOS 



[SI 2] 



201 202 203 



205- 



imi 8 ] 



t i 

1c fi 



[HI 3 



CH 1 5 ] 



(Q) A2l<5^ 

(b) H*ig&£g 

(c) sm^^ss 



fc 











! i 


1 1 



•(a) a*><s^ 

(b) .»S£»£ft 

(c) m&jg&ajstt 



fc 



ax. 



ft 



-mta 



(13) 
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[SI 4] 



301 

i 



302 

) 









X 







303 

i 



mm 







3 > 





[SI 6] 



q 1500 
Sf 1000 

£~ 

500 

J IN K)0 n 
□ l? -TOO 0 

-500 




[SI 7] 



(Q) 3Jl£i53a 1 aH£W«teofcS£ 




"0 150 300 tSO 600 750 600 TOO 1200 1350 "SOO 
SfrH Cos) 

( b) iMsaia 2 aat£W£« 




150 300 tSO G00 750 900 TOO I??*) 13601500 
38 (sw) 




^O 150 300 450 600 750 900 1090 1200 1350 *00 
5fra (as) 



G 



1500 
1000 
500 



"^O 150 300 450 600 750 900 TOO1200 1360 1500 
5§IS (its) 



124] 



[SI 9] 




150 300 £50 600 750 900 1050 12001350 1500 




(14) 
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[020] 



»J&i*&iaJ8fc^s MKS»2»JBKM* 9ja8i£^3^»iS^ 




150 300 450 600 750 900 105012001350 1500 

*M Cms) 



12 1 ] 



0 1 03l£ii^#Sti^Sni2£tft^3-a 





(15) 



!f#K¥8 - 8 4 1 6 6 



[022] 




[026] 



(a) 




0 150 300 A50 600 750 

(ms) 



(b) 




0 150 300 i50 600 750 

(ms) 



(16) 
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Witt 



















#al» 








3 


























(5l)Int.Cl. 6 OS(IIE# Jfl*9»S#-5| FI £3Bf^B9f 

HO 4 J ll/OO Z 



